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The title of the invention has been amended (Guidelines for Examination in the EPO, A-lll, 7.3). 
© Derivatives of 4-aminoquinoIine and their use as medicaments. 

© Compounds of structure (I) 
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from Ci-ealkyl, Ci-ealkoxy, amino Ci-ealkylthio, halogen, 
cyano, hydroxy, carbamoyl, carboxy, Ci-ealkanoyl, trifluoro- 
methyl and nitro; R 3 is Ci-ealkyl, phenyl, Ci-ealkoxy, Ci-eal- 
kylthio, Ci-ealkanoyl, amino, Ci-ealkylamino, di-Ci-ealkylamino, 
halogen, trifluoromethyl or cyano: and n is 0, 1 or 2, or a 
pharmaceutical^ acceptable salts thereof, processes for their 
preparation, pharmaceutical compositions containing them and 
their use in therapy for the inhibition of gastric acid secretion. 



(I) 



in which R 1 is hydrogen, Ci-ealkyl, Ci-ealkoxylCi-ealkyl, 
C3-ecycloalkyl, Ca-ecycloalkylCi-ealkyl, phenyl, phe- 
nylCi-eaikyl, the phenyl groups being optionally substituted; R 2 
is Ci-6alkyl, C3-ecycloalkyl, C3-6cycloalkyl-Ci-6alkyl, phenyl, 
phenylCi-ealkyl or phenyl substituted by 1-3 radicals selected 
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Description 



Compounds 



The present invention relates to novel substituted quinoline derivatives, processes for their preparation, 
intermediates useful in their preparation, pharmaceutical compositions containing them and their use in 
5 therapy. 

Accordingly, the present invention provides, in a first aspect, a compound of structure (I) : 
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R 1 is hydrogen, Ci-6alkyl, Ci-6alkoxylCi-6alkyl, C3-6cycloalkyl, C 3 -6cycloalkyiCi-6alkyl, phenyl, phe- 
nylCi-6alkyl, the phenyl groups being optionally substituted; 

R 2 is Ci-ealkyI, C 3 -6cycloalkyl, C3-6cycloa!kyl-Ci-6aikyl, phenyl, phenylCi-eaikyi or phenyl substituted by 1-3 
radicals selected from Ci-6alkyl, Ci-6alkoxy, amino Ci-6alkylthio, halogen, cyano, hydroxy, carbamoyl, 
carboxy, Ci-6alkanoyl, trifluorom ethyl and nitro; 

R 3 is Ci-6alkyl, phenyl, Ci- 6 alkoxy, Ci-6alkylthio, Ci-6alkanoyl, amino, Ci-salkylamino, di-Ci-6alky!amino, 

halogen, trifluoromethyl or cyano; 

and 



n is 0, 1 or 2, 

or a pharmaceutical^ acceptable salt thereof. 

Suitably, R 1 is C 3 -6cycloalkyI, C3-6cycloalkyl-Ci-6alkyl, phenyl, phenylCi-6alkyl, the phenyl groups being 
optionally substituted. Preferably R 1 is Ci-6alkyl. Most preferably R 1 is propyl, in particular n-propyl. 

Preferably R 2 is a substituted phenyl group. More preferably, R 2 is a phenyl group substituted by a single 
substituent; in particular in the 2-position. Most preferably R 2 is a phenyl group substituted in the 2-position by 
a Cr-6aiky! or Ci-6alkoxy group, for example a methyl or methoxy group. 

Suitably, n is 2 and one group R 3 is in the 8-position. Preferably n is 0; more preferably n is 1, and the group 
R 3 is in the 8-position. 

Suitably R 3 is Ci-ealkylphenyl, Ci-ealkylthio, Ci -4alkanoyl, amino, Ci-ealkylamino, diCi-ealkylamino, 
halogen, trifluoromethyl or cyano. 

Preferably R 3 is hydrogen or d-ealkoxy, for example methoxy or C-i-6 alkyl, for example, methyl. 

Ci-ealkyI groups (either alone or as part of another group) can be straight or branched. 

Phenyl Ci-6alkyl groups include for example the phenylmethyl (benzyl), methylbenzyl, phenylethyl, 
phenylpropyl and phenylbutyl groups. 

Substituted phenyl and phenyl Ci~6a!kyl groups R 1 include, for example phenyl groups substituted by 1 to 3 
substituents as hereinbefore described for substituted phenyl groups R 2 . 

It will be appreciated that compounds of structure (I) in which one or more of R 1 to R 3 is a C3-6alkyl group 
(either alone or as part of another group for example a benzyl or phenethyl group) may contain an asymmetric 
centre due to the presence of the C 3 -6alkyl group. Such compounds will exist as two (or more) optical isomers 
(enantiomers/diasteroisomers). Both the pure enantiomers, racemic mixtures (5fjo/o of each enantiomer) and 
unequal mixtures of the two are included within the scope of the present invention. Further, all diastereomeric 
forms possible (pure enantiomers and mixtures thereof) are within the scope of the invention. 

Compounds of structure (I) can form pharmaceutically acceptable acid addition salts with suitable organic 
and inorganic acids the nature of which will be apparent to persons skilled in the art. For example, 
pharmaceutically acceptable salts can be formed by reaction with hydrochloric, sulphuric, or phosphoric 
acids; aliphatic, aromatic or heterocyclic sulphonic acids or carboxylic acids such as for example, citric, maleic 
or fumaric acids. In particular, salts formed with such carboxylic acids, especially citric acid, have improved 
solubility characteristics when compared to the parent compound. 

In a further aspect, the present invention provides a process for the preparation of a compound of structure 
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(I) which comprises 

(a) reaction of a compound of structure (II) with a compound of structure (III) 




(II) 



R 2 NH. 



(Ill) 



10 



in which R 1 and R 2 are as described for structure (I) and X is a group displaceable by an amine; 

(b) for compounds of structure (I) in which R 2 is Ci -ealkyl, C3-6cycloalkyl, C3-ecycloalkylCi -ealkyl or 
phenylCi-6alkyl reaction of a compound of structure (IV) with a compound of structure (V) 



15 




(IV) 



2 ' 1 



(V) 



in which R 1 , R 3 and n are as described for structure (I); R2' is Ci-6alkyl, C3-ecycloaIkyI, 
C3-6cycloa!ky!Ci-6alkyi or phenylCi-6alkyl and X 1 is a leaving group; 
(c) reduction of a compound of structure (VI) 
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R 2 NR 4 




(VI) 



in which R 1 , R 2 , R 3 and n are as described for structure (I); and R 4 is hydrogen or a nitrogen protecting 
group; 

(d) for compounds of structure (I) in which R 1 is C2-6aIkyl, C3-6cycloalkylCi -ealkyl or optionally 
substituted phenylCi -ealkyl, alkylation of a compound of structure (VII) 
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(VII) 



in which R 2 , R 3 and n are as described for structure (I) and R 4 is hydrogen or a protecting group: 
(e) oxidation of a compound of structure (VIII) 
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(VIII) 



in which R 1 , R 2 , R 3 and n are as described for structure (I), and R 4 is hydrogen or a nitrogen protecting 
group; and thereafter if desired, 



° removing any protecting groups; 

° converting a group R 1 into another group R 1 ; 

° forming a pharmaceutical^ acceptable salt. 

Suitable groups X displaceable by an amine, include for example, aryl or alkyisulphonates, for example, 
toluene-p-sulphonate or methane sulphonate, alkylthio, alkylsulphonyl, alkylsulphinyl or alkoxy. Preferably X is 
a halo moiety, for example, chloro or bromo. 

Suitable leaving groups X 1 will be apparent to those skilled in the art and include for example a halo moiety, 
preferably chioro or bromo. 

Suitable nitrogen protecting groups R 4 will be apparent to those skilled in the art for example as described 
in "Protective Groups in Organic Synthesis" T.W. Greene, 1981 (Wiley). 

The reaction between compounds of structure (II) and compounds of structure (III) is carried out in an 
organic solvent at a temperature of between ambient and reflux temperature of the solvent used. Suitable 
solvents include, for example, tetrahydrofuran, dioxan or anisole. Preferably the reaction is carried out at reflux 
temperature in dioxan as a solvent. 

The reaction between compounds of structure (IV) and compounds of structure (V) is carried out in an 
organic solvent at a temperature of between ambient and refiux temperature of the solvent used, preferably in 
the presence of a base. Suitable solvents include for example, lower alkanols such as ethanol. Suitable bases 
include for example, tertiary amine bases such as triethyiamine. 

The reduction of a compound of structure (VI) is carried out by for example hydrogenation, over a noble 
metal catalyst in a suitable solvent. Suitably the reaction is carried out over a paliadium on carbon catalyst in 
ethanol as a solvent. 

The compounds of structure (VI) can be prepared from the corresponding compounds of structure (IX) 




(IX) 



in which R 1 , R 2 , R 3 , R 4 and n are as hereinbefore described, by reaction with, for example, phosphorus 
oxychloride. 

The aikylation of a compound of structure (VII) is carried out in the presence of an alkylating agent in a 
suitable organic solvent at a temperature of between ambient and refiux temperature of the solvent used in the 
presence of a strong base. Suitable alkylating agents include, for example alky! or aryl halides such as methyl 
or benzyliodide and dialkyl sulphates such as dimethyl or diethylsulphate. Suitable strong bases include, for 
example, sodium hydride, lithium disopropylamine or dimsyl sodium (the sodium salt of dimethyl sulphoxide). 

The oxidation of a compound of structure (VIII) is carried out in a suitable solvent in the presence of an 
oxidising agent. Suitable oxidising agents include, for example, manganese dioxide or chromium trioxide. 

The intermediates of structure (II), (IV), (VI), (VIII) and (IX) can be prepared by standard techniques. 

The intermediates of structure (III) and (V) are commercially available or can be prepared by standard 
techniques. 

The compounds of structure (I) and their pharmaceutical^ acceptable salts exert an anti-secretory effect by 
inhibition of the gastrointestinal H+K+ATPase enzyme (Fellenius, E., Berglindh, T., Sachs, G., OIke, L, 
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Elander. B., Sjostrand, S.E., and Wahlmark, B., 1981, Nature, 290, 159-61). 

In a further aspect therefore the present invention provides compounds of structure (I) and 
pharmaceutical^ acceptable salts thereof for use in therapy. The compounds of structure (I) and their 
pharmaceutical^ acceptable salts inhibit exogenously and endogenously stimulated gastric acid secretion 
and are useful in the treatment of gastrointestinal diseases in mammals, in particular humans. Such diseases 5 
include, for example, gastric and duodenal ulcers, aspiration pneumonitis and Zollinger-Ellison Syndrome. 

Further, the compounds of structure (I) can be used in the treatment of other disorders where an 
anti-secretory effect is desirable for example in patients with gastritis, NSAID induced gastritis, acute upper 
intestinal bleeding, in patients with a history of chronic and excessive alcohol consumption, and in patients 
with gastro oesophageal reflux disease (GERD). w 

In therapeutic use, the compounds of the present invention are usually administered in a standard 
pharmaceutical composition. The present invention therefore provides in a further aspect pharmaceutical 
compositions comprising a compound of structure (I) or a pharmaceutically acceptable salt thereof and a 
pharmaceutical^ acceptable carrier. 

The compounds of structure (I) and their pharmaceutically acceptable salts which are active when given 15 
orally can be formulated as liquids, for example syrups, suspensions or emulsions, tablets, capsules and 
lozenges. 

A liquid formulation will generally consist of a suspension or solution of the compound or pharmaceutically 
acceptable salt in a suitable liquid carrier(s) for example, ethanol, glycerine, non-aqueous solvent, for example 
polyethylene glycol, oils, or water with a suspending agent, preservative, flavouring or colouring agent. 20 

A composition in the form of a tablet can be prepared using any suitable pharmaceutical carrier(s) routinely 
used for preparing solid formulations. Examples of such carriers include magnesium stearate, starch, lactose, 
sucrose and cellulose. 

A composition in the form of a capsule can be prepared using routine encapsulation procedures. For 
example, pellets containing the active ingredient can be prepared using standard carriers and then filled into a 25 
hard gelatin capsule; alternatively, a dispersion or suspension can be prepared using any suitable 
pharmaceutical carrier(s), for example aqueous gums, celluloses, silicates or oils and the dispersion or 
suspension then filled into a soft gelatin capsule. 

Typical parenteral compositions consist of a solution or suspension of the compound or pharmaceutically 
acceptable salt in a sterile aqueous carrier or parenterally acceptable oil, for example polyethylene glycol, 30 
polyvinyl pyrrolidone, lecithin, arachis oil or sesame oil. Alternatively, the solution can be lyophilised and then 
reconstituted with a suitable solvent just prior to administration. 

A typical suppository formulation comprises a compound of formula (I) or a pharmaceutically acceptable 
salt thereof which is active when administered in this way, with a binding and/or lubricating agent such as 
polymeric glycols, gelatins or cocoa butter or other low melting vegetable or synthetic waxes or fats. 35 

Preferably the composition is in unit dose form such as a tablet or capsule. 

Each dosage unit for oral administration contains preferably from 1 to 250 mg (and for parenteral 
administration contains preferably from 0.1 to 25 mg) of a compound of the formula (I) or a pharmaceutically 
acceptable salt thereof calculated as the free base. 

The present invention also provides a method of inhibiting gastric acid secretion which comprises 40 
administering to a mammal in need thereof an effective amount of a compound of the formula (I) or a 
pharmaceutically acceptable salt thereof; and a method of treatment of diseases of the stomach or intestine 
based on increased acid secretion which comprises administering to a mammal in need thereof an effective 
amount of a compound of the formula (I) or a pharmaceutically acceptable salt thereof. 

The pharmaceutically acceptable compounds of the invention will normally be administered to a subject for 45 
the treatment of g astro-intestinal diseases and other conditions caused or exacerbated by gastric acidity. The 
daily dosage regimen for an adult patient may be, for example, an oral dose of between 1 mg and 500 mg, 
preferably between 1 mg and 250 mg, or an intravenous, subcutaneous, or intramuscular dose of between 0.1 
mg and 100 mg, preferably between 0.1 mg and 25 mg, of the compound of the formula (I) or a 
pharmaceutically acceptable salt thereof calculated as the free base, the compound being administered 1 to 4 50 
times per day. Suitably the compounds will be administered for a period of continuous therapy, for example for 
a week or more. 

In addition, the compounds of the present invention can be co-administered with further active ingredients, 
such as antacids (for example magnesium carbonate or hydroxide and aluminium hydroxide), non-steroidal 
anti- flammatory drugs (for example indomethacin, aspirin or naproxen), steroids, or nitrite scavengers (for 55 
example ascorbic acid or aminosulphonic acid), or other drugs used for treating gastric ulcers (for example 
pirenzipine, prostanoids for example 16,16 dimethyl PGE2, or histamine {^-antagonists (for example, 
cimetidine). 

The following examples illustrate the invention. Temperatures are recorded in degrees centigrade. 

60 

Example 1 

Preparation of 3-Acetyl-4-(2-methylphenylamino)-8-methoxyquinoline . 
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A. Preparation of ethyl 2-acetyl-3-(2-methoxyphenyIamino)acrylate. 

A mixture of o-anisidine (113 ml, 1 mol), ethyl acetoacetate (127 ml. 1 mol) and triethyl orthoformate (166 
ml, 1 mol) was heated such that ethanol distilled over slowly. After 2.5 hours the mixture was cooled, diluted 
with methanol (200 ml) and allowed to crystallise. The crude product was recrystallised from ethyl 
5 acetate/petroleum ether to give N-(2-methoxyphenyl)-2-acetyl-3-(2-methoxyphenylamino)acrylamide as a 
by-product. Evaporation of the mother liquors and recrystailisation from methanol gave ethyl 2-acetyl- 
3-(2-methoxyphenylamino)acrylate (49 g, 19%), m.p. 103-105°. 

B. Preparation of 3-acetyl-8-methoxy-4(1H)-quinolone. 

10 Ethyl 2-acetyl-3-(2-methoxyphenylamino)acrylate (48 g) was added in portions to boiling diphenyi ether (250 
ml) and the mixture heated under reflux for 1 hour. The mixture was cooled and crystallised from a 1 :1 mixture 
of ether and petroleum ether. The solid was filtered off and triturated with boiling ethanol to give 
3-acetyl-8-methoxy-4(1H)-quinoIone as a brown solid (12.1 g, 31%), m.p. 287-289°. 

15 C. Preparation of 3-acetyl-4-chIoro-8-methoxyquinoIine. 

3-Acetyl-8-methoxy-4(1H)-quinolone (4.23 g, 19 mmol) and phosphorus oxychloride (150 ml) were heated 
under reflux for 45 minutes, evaporated to small volume in vacuo, poured onto ice, and the mixture adjusted to 
pH 4 with sodium bicarbonate. Extraction with chloroform, drying and evaporation of the organic solution gave 
crude 3-acetyl-4-chloro-8-methoxyquinoline as a dark coloured oil (7.9 g), which was used without purification. 

20 

D. Preparation of 3-acetyl-4-(2-methylphenylamino)-8-methoxyquinoline. 

A mixture of crude 3-acetyl-4-chloro-8-methoxyquinoline (7.9 g) and o-toluidine (2 mi, 19 mmol) in dioxan 
(150 ml) was heated under reflux with stirring for 2 hours, then cooled and evaporated. Aqueous sodium 
bicarbonate was added, the mixture extracted with chloroform, and the organic extract dried and evaporated. 
25 Recrystailisation from ethyl acetate and then from ethanol gave 3-acetyl-4-(2-methylphenylamino)-8-methoxy- 
quinoline (2.65 g, 44% from 3-acetyl-8-methoxy-4(1H)-quinolone), m.p. 171-173°. 

C19H18N2O2 
Found C 74.77, H 5.89, N 9.15 
30 Requires C 74.49, H 5.92, N 9.14 

Example 2 

Preparation of 3-Butyryl-4-(2-methylphenylamino)-8-methoxyquinoiine. 

35 

A. Preparation of ethyl 2-butyryl-3-(2-methoxyphenylamino)acrylate. 

A mixture of o-anisidine (22.6 ml, 0.2 mol), triethyl orthoformate (33.3 ml, 0.2 mol) and ethyl butyrylacetate 
(31 .6 ml, 0.2 mol) was heated such that ethanol distilled over slowly. After 2.5 hours the mixture was allowed to 
cool, diluted with methanol (100 ml) and allowed to crystallise. The N-(2-methoxyphenyl)-2-butyryl-3-(2-meth- 
40 oxyphenylaminojacrylamide by-product was filtered off. Evaporation of the mother liquors and recrystailisation 
from petroleum ether (40-60) gave ethyl 2-butyryl-3-(2-methoxyphenylamino)acrylate (15.82 g, 27.2%), 
m.p. 74-76°. 

B. Preparation of 3-butyryl-8-methoxy-4(1H)-quinolone. 

45 Ethyl 2-butyryl-3-(2-methoxyphenylamino)acryIate (15.50 g, 0.053 mol) was added in portions to boiling 
diphenyi ether (400 ml) and the mixture heated under reflux for 1 .5 hours. After cooling, the solution was 
diluted with ether and petroleum ether, filtered, and the solid washed with petroleum ether to give 
3-butyryl-8-methoxy-4(1H)-quinoIone as light grey crystals (13.46 g, 63.1%), m.p. 200-202°. 

50 C. Preparation of 3-butyryl-4-chloro-8-methoxyquinoline. 

3-Butyryl-8-methoxy-4(1H)-quinolone (9.0 g, 0.037 mol) and phosphorus oxychloride (100 ml) were heated 
under reflux for 30 minutes. When cool, the mixture was poured onto ice, adjusted to pH 4 with sodium 
bicarbonate and extracted with dichloromethane. Evaporation and crystallisation from ethyl acetate-petroleum 
ether gave 3-butyryl-4-chloro-8-methoxyquinoline (5.5 g, 58.5%), m.p. 114-116°. 

55 

D. Preparation of 3-butyryl-4-(2-methylphenylamino)-8-methoxyquinoline. 

A mixture of 3-butyryl-4-chloro-8-methoxyquinoline (6.0 g, 0.023 mol) and o-toluidine (6.0 ml, 0.056 mol) in 
1,4-dioxan (100 ml, was heated under reflux with stirring for 1 hour. The mixture was evaporated and 
chromatographed (silica gel, 2% methanol in dichloromethane) to give 3-butyryl-4-(2-methyipheny- 
60 lamino)-8-methoxyquinoline as an oil which was isolated as the hydrochloride salt (2.12 g, 25.1%), 
m.p. 215-217° by crystallisation from ethyl acetate 5 and then recrystailisation from acetone. 

C2iH22N 2 O2.HCI.0.08EtOAc 
Found C 67.76, H 6.31, N 7.41, CI 9.38 
Requires C 67.51, H 6.32, N 7.30, CI 9.38 

65 
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Example 2A 

A. Preparation of ethyl 3-butyryl-4-(2-methoxyphenylamino)acrylate 

A mixture of ethyl butyrylacetate (298 g, 1.88 mol), triethyl orthoformate (627 ml, 3.77 mol) and acetic 
anhydride (177 ml, 1.88 mol) was heated at reflux for 5 hours, then the volatile components evaporated in 5 
vacuo. 2-Methylaniline (212 ml, 1 .88 mol) was added, the mixture heated to reflux, allowed to cool partially, and 
poured into high boiling petroleum ether. Filtration and washing with petroleum ether gave ethyl 
3-butyryl-4-(2-methoxyphenylamino)acrylate (178 g, 32<Vo). A further 173 g (32%) of 3-butyryl-4-(2-methoxy- 
phenylamino)acrylate could be obtained from the mother liquors by evaporation, dissolution in ethyl acetate, 
acid wash and trituration with petroleum ether. 10 

Example 3 

Preparation of 3-hexanoyl-4-(2-methylphenylamino)-8-methoxyquinoline 

15 

A. Preparation of ethyl 3-(2-methoxyphenylamino)acrylate 

o-Anisidine (57 ml, 0.5 mol) and ethyl propiolate (51 ml, 0.5 mol) were heated together under reflux in ethanol 
(200 ml) for 3 hours. The solvent was evaporated to afford ethyl 3-(2-methoxyphenylamino)acrylate as a yellow 
oil (55 g, 1000/0). 

20 

B. Preparation of ethyl 2-hexanoyl-3-2-methoxyphenylamino)acrylate 

500/o Sodium hydride (4.8 g, 0.1 mol) was washed with petroleum ether and then suspended under nitrogen 
in dry tetrahydrofuran (50 ml) at -30°C. Ethyl 3-(2-methoxyphenylamino)acrylate (17.4 g, 0,1 mol) in dry 
tetrahydrofuran (100 ml) was added dropwise to the stirred suspension keeping the temperature below -20° C. 
Cooling was removed and the mixture was stirred until a deep red colour was obtained. The mixture was 25 
re-cooled to -30° C and hexanoyl chloride (13.8 ml, 0.1 mol) in dry tetrahydrofuran (50 ml) was added dropwise. 
Cooling was again removed and the mixture was stirred for 2 hours. The mixture was partitioned between 100/o 
hydrochloric acid and dichloromethane then washed with water and brine, dried and evaporated to afford an oil 
which was chromatographed (silica gel, chloroform) to give ethyl 2-hexanoyI-3-(2-methoxyphenyi- 
amino)acrylate, (20 g, 62.7%). 30 

C. Preparation of 3-hexanoyI-8-methoxy-4-(1H)-quinolone 

Ethyl 2-hexanoyl-3-(2-methoxyphenylamino)acrylate (18 g, 0.056 mol) was added in portions to boiling 
diphenyl ether (200 ml) and the mixture heated under reflux for 1 hour. After cooling, the mixture was diluted 
with petroleum ether, filtered and the solid washed with petroleum ether to give 3-hexanoyl-8-methoxy- 35 
4(1H)-quinolone (5.2 g, 33.80/o), m.p. 169-71°C. 

D. Preparation of 4-chloro-3-hexanoyl-8-methoxyquinoline 
3~hexanoyI-8-methoxy-4(1H)-quino!one (4.6 g, 0.017 mol) was heated under reflux in a mixture of 

phosphorus oxychloride (8 ml) and chloroform (50 ml) for 1 .5 hours. When cool, the mixture was poured into a 40 
vigorously stirred mixture of sodium hydrogen carbonate solution, ice and chloroform. The layers were 
separated and the organic solution was washed with sodium hydrogen carbonate solution and brine. 
Evaporation of the chloroform solution afforded 4-chloro-3-hexanoyl-8- methoxyquinoline as a yellow-brown 
oil (5 g). 

45 

E. Preparation of 3-hexanoyl-4-(2-methylphenylamino)-8-methoxyquinoline 
3-hexanoyl-4-chloro-8-methoxyquinoline (5 g, 0.071 mol) and o-toluidine (2 ml, 0.019 mol) were heated 

under reflux in 1,4-dioxan (50 ml) for 1 hour. The solvent was evaporated and the residue was taken up in 
dichloromethane, washed with 100/o hydrochloric acid, water, sodium hydrogen carbonate solution and brine, 
dried and evaporated. Trituration with ethyl acetate/ether and recrystallisation from methanol-water gave 50 
3~hexanoyl-4-(2-methylphenylamino)-8-methoxyquinoline as yellow needles (2.53 g, 45.3o/o), mp 94-6° C. 

C23H26N2O2 
Found C 76.29, H 7.12, N 7.59 
Requires C 76.21, H 7.23, N 7.73 

55 

Example 4 

Preparation of 3-cyclohexylcarbonyl-4-(2-methylphenylamino)-8-methoxyquinoiine. 

A. Preparation of ethyl 2-cyclohexylcarbonyl-3-(2-methylphenylamino)acrylate 60 

500/o Sodium hydride (4.8 g, 0.1 mol) was washed with petroleum ether then stirred in dry tetrahydrofuran 
(50 ml) under nitrogen at -20° C. Ethyl 3-{2-methoxyphenylamino)acryIate (17.4 g. 0.1 mol) in dry 
tetrahydrofuran (100 ml) was added dropwise, keeping the temperature to -20°C. Cooling was removed and 
the mixture was stirred until a dark red colour was achieved. The mixture was recooled to -20° C and 
cyclohexylcarbonyl chloride (14.0 ml, 0.1 mol) in dry tetrahydrofuran (50 mi) was added dropwise. The mixture 65 
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was allowed to warm to room temperature and was stirred for a further 3 hours. The solvent was evaporated 
and the residue was partitioned between dichloromethane and 2M HCI. The organic layer was washed with 
water and brine, dried and evaporated to an oil which was chromatographed (silica gel, dichloromethane-hex- 
ane) to afford ethyl 2-cyclohexylcarbonyl-3-(2-methoxyphenylamino)acrylate as a yellow oil (23.3 g, 700/o). 

5 

B. Preparation of 3-cyclohexyIcarbonyl-8-methoxy-4(1H)-quinolone 

Ethyl 2-cyciohexylcarbonyl-3-(2-methoxyphenylamino)acrylate (20 g. 0.06 mol) was added in portions to 
boiling diphenyl ether (200 ml) and the mixture was heated under reflux for 1.5 hours. When cool, the mixture 
was diluted with petroleum ether and allowed to crystallise overnight to give 3-cyclohexylcarbonyl-8-methoxy- 
10 4(lH)-quinoIone (6.0 g, 35.2%), m.p. 168-70°C. 

C. Preparation of 4-chloro-3-cyclohexylcarbonyl-8-methoxyquinoline 
3-Cyclohexylcarbonyl-8-methoxy-4(1H)-quinolone (5.8 g, 0.02 mol) was heated under reflux in a mixture of 

chloroform (100 ml) and phosphorus oxychloride (15 ml) for 2.5 hours. The reaction mixture was partitioned 
15 between chloroform, ice and sodium hydrogen carbonate solution (1 00 g in 1 .5 1 ) and the organic solution was 
washed with sodium hydrogen carbonate solution and brine. The chloroform solution was dried and 
evaporated to give 4-chloro-3-cyclohexyIcarbonyl-8-methoxy-quinoline (5.5g, 900/o) as an oil. 

D. Preparation of 3-cycIohexyIcarbonyl-4-(2-methy[phenylamino)-8-methoxyquinoline. 

20 3-cyclohexyIcarbonyl-4-chloro-8-methoxyquinoline (5.0 g, 0.017 mol) was heated under reflux in a mixture of 
1 ,4-dioxan (50 ml) and o-toluidine (2.0 ml) for 2 hours. The reaction mixture was evaporated and the residue 
dissolved in dichloromethane, washed with sodium hydrogen carbonate solution and brine. The organic 
solution was dried, evaporated and chromatographed (silica gel, dichloromethane) to affort an oil, which on 
trituration with hexane-ether gave 3-cyclohexyIcarbonyl-4-(2-methylphenylamino)-8-methoxyquinoline as 

25 yellow crystals (0.58 g, 9.4°/o) m.p. 115-7°a 
C24H26N2O2 
Found: C 76.66, H 7.02, N 7.37 
Requires: C 76.98, H 7.00, N 7.48 

30 Example 5 

Preparation of 3-benzoyl-4-(2-methoxyphenylamino)-8-methoxyquinoline 

A. Preparation of ethyl 2-benzoyl-3-(2-methoxyphenylamino)acrylate 

35 500/o Sodium hydride (2.4 g, 0.05 mol) was washed with petroleum ether, suspended in dry toluene (50 ml) 
and stirred at 5°C. Ethyl 3-(2-methoxyphenylamino)acrylate (8.7 g, 0.05 mol) in dry toluene (25 ml) was added 
and the mixture was stirred for 2.5 hours. Benzoyl chloride (6.8 g, 0.05 mol) in dry toluene (25 mi) was added 
dropwise and the mixture was heated under reflux for 2 hours. The mixture was cooled, washed with dilute 
hydrochloric acid, water and brine, then dried and evaporated. The residue was chromatographed (silica gel, 

40 dichloromethane) to afford ethyl 2-benzoyl-3-(2-methoxyphenylamino)acrylate (7.62 g, 46.80/o) as a yellow oil. 

B. Preparation of 3-benzoyl-8-methoxy-4(1H)-quinolone 

Ethyl 2-benzoyl-3-(2-methoxyphenylamino)acrylate (6.0 g, 0.018 mol) was added in portions to boiling 
diphenyl ether (100 ml) and heated under reflux for 45 minutes. The reaction mixture was allowed to cool and 
45 diluted with petroleum ether to afford the crystalline 3-benzoyl-8-methoxy-4(1 H)-quinolone (4.7 g, 91<Vo). 

C. Preparation of 3-benzoyl-4-chloro-8-methoxyquinoline 
3-Benzoyl-8-methoxy-4(1H)-quinolone (3.2 g, 0.011 mol) was heated under reflux in a mixture of chloroform 

(50 ml) and phosphorus oxychloride (7 ml) for 45 minutes. The mixture was cooled and poured into a stirred 
50 mixture of sodium hydrogen carbonate solution, ice and chloroform. The organic phase was separated, 
washed with sodium hydrogen carbonate solution, water and brine. The dried solution was filtered and 
evaporated to afford 3-benzoyl-4-chloro-8-methoxyquinoline as a yellow oil (3.5 g, 1000/o). 

D. Preparation of 3-benzoyl-4-(2-methoxyphenyIamino)-8-methoxyquinoline 

55 3-Benzoyl-4-chloro-8-methoxyquinoline (2.8 g, 0.0094 mol) was heated under reflux in a mixture of 
1 ,4-dioxan (50 ml) and o-anisidine (7 ml) for 1 hour. The solvent was evaporated and the residue was dissolved 
in dichloromethane, and washed with dilute hydrochloric acid, sodium hydrogen carbonate solution, water and 
brine. The organic solution was dried and evaporated to an oil which was chromatographed (silica gel, Wo 
methanol in dichloromethane) to give an oil which afforded yellow crystals of 3-benzoyl-4-(2-methoxypheny- 

60 Iamino)-8-methoxyquinoline (2.2 g, 61 0/0) from ethyl acetate, m.p. 200-202°. 
C24H20N2O3 
Found C 74.95, H 5.22, N 7.10 
Requires C 74.98, H 5.24, N 7.29 

65 
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Example 6 



Preparation of 3-benzoyl-4-(2-methylphenylamino)-8-methoxyqulnoline 

3-Benzoyl-4-chloro-8-methoxyquinoline (3.0 g, 0.01 mol) was heated under reflux in 1 ,4-dioxan (100 ml) with 
o-toluidine (5.0 ml) for 1 hour. The solvent was evaporated and the residue was dissolved in dichioromethane, 5 
and washed with dilute hydrochloric acid, sodium hydrogen carbonate solution, water and brine. The organic 
solution was dried and evaporated to an oil which was chromatographed (silica gel, 1% methanolic ammonia in 
dichioromethane). 3-Benzoyl-4-(2-methylphenylamino)-8-methoxyquinoline was isolated as crystals (0.95 g, 
25.80/o) from ether/hexane, m.p. 128-130 . 

C24H20N2O2 10 
Found C 78.11, H 5.32, N 7.42 
Requires C 78.24, H 5.47, N 7.60 



Example 7 

Preparation of 3-methoxyacetyl-4-(2-methylphenylamino)-8-methoxyquinoline 



15 



A. Preparation of methyl 2-methoxyacetyl-3-(2-methoxyphenylamino)acrylate 

Methyl 4-methoxyacetoacetate (43 ml, 0.33 mol), acetic anhydride (31 ml, 0.33 mol) and triethyl orthoformate 
(110 ml, 0.66 mol) were heated under reflux for 2 hours, then the excess triethyl orthoformate and the 20 
produced ethyl acetate were evaporated from the mixture under reduced pressure. o-Anisidine (43 ml, 0.35 
mol) was added and ethanol (15 ml) was distilled over under atmospheric pressure. When cool, the mixture 
was poured slowly into hexane to produce methyl 2-methoxyacetyl-3-(2-methoxyphenylamino)acry!ate (55 g, 
59.50/0). 

25 

B. Preparation of 3-methoxyacetyl-8-methoxy-4(1H)-quinolone 

Methyl 2-methoxyacetyl-3-(2-methoxyphenylamino)acrylate (55 g, 0.2 mol) was added in portions to boiling 
diphenyl ether (500 ml) and the mixture was heated under reflux for 45 minutes. The mixture was allowed to 
cool and diluted with petroleum ether to afford 3-methoxyacetyl-8-methoxy-4(1H)-quinolone (40 g, 82.50/0) as 
light brown crystals. 30 

C. Preparation of 4-chloro-8-methoxy-3-methoxyacetylquinoline 
3-Methoxyacety!-8-methoxy-4(1H)-quinolone (39 g, 0.16 mol) was heated under reflux in a mixture of 

phosphoryl chloride (150 ml) and chloroform (200 ml) for 45 minutes. The solvent was evaporated and the 
mixture was partitioned between chloroform and sodium hydrogen carbonate solution. The aqueous layer was 35 
separated and extracted with chloroform. The combined organic solutions were washed with sodium 
hydrogen carbonate solution and brine. Evaporation gave an oil which afforded yellow crystals of 
4-chloro-8-methoxy-3-methoxyacetylquinoline (19.2 g, 45.8%), m.p. 96-8°. 

D. Preparation of 3-methoxyacetyl-4-(2-methylphenylamino)-8-methoxyquinoline 40 
3-methoxyacetyl-4-chloro-8-methoxyquinoline (19.0 g, 0.07 mol) and o-toluidine (9.0 ml, 0.08 mol) were 

heated under reflux in 1 ,4-dioxan (250 ml) for 1 hour. The solvent was removed and the residue taken up in 
dichioromethane, washed with dilute hydrochloric acid, sodium hydrogen carbonate solution, and brine. 
Evaporation of the solvent gave an oil, which afforded 8-methoxy-3-methoxymethylcarbonyl-4-(2-methylphe- 
nylamino)quinoline (19.5 g, 81%) as yellow crystals from ether, m.p. 122-3°. 45 

C20H20N2O3 
Requires C 71.41, H 5.99, N 8.33 
Found C 71.10, H 5.85, N 8.27 

Example 8 50 

Preparation of 3-isobutyryl-4-(2-methylphenylamino)-8-methoxyquinoline 

A. Preparation of ethyl 2-isobutyryl-3-(2-methoxyphenylamino)acrylate 

500/0 Sodium hydride (4,8 g, 0.1 mol) was washed with petroleum ether and suspended in dry 55 
tetrahydrofuran (50 ml) under nitrogen at -10°C. Ethyl 3~(2-methoxyphenylamino)acrylate (22.4 g, 0.1 mol) in 
dry tetrahydrofuran (70 ml) was added dropwise to the suspension keeping the temperature to below 0°C. 
Cooling was removed and the mixture was stirred at ambient temperature until a deep orange colour was 
obtained. The mixture was recooled to -20° C and treated dropwise with a solution of isobutyryl chloride (11.0 
ml. 0.11 mol) in dry tetrahydrofuran (30 ml). The cooling bath was again removed, and the mixture stirred 60 
overnight at room temperature. The solvent was evaporated and the residue was dissolved in dichioromethane 
and washed with dilute hydrochloric acid and brine, dried, filtered and evaporated. The crude product was 
chromatographed (silica gel, petroleum ether/dichloromethane) to afford ethyl 2-isobutyryl-3-(2-methoxyphe- 
nylamino)acrylate as an oil (22.6 g, 77.5%). 
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B. Preparation of 3-isobutyryl-8-methoxy-4(1H)-quinoIone 

Ethyl 2-isobutyi7l-3-(2-methoxyphenyIamino)acryIate (18.8 g, 0.065 mol) was added in portions to boiling 
diphenyl ether (150 ml). The mixture was heated under reflux for 30 minutes, cooled, and diluted with 
petroleum ether (500 ml). Filtration of the mixture gave 3-isobutyryl-8-methoxy-4(1H)-quinolone as a light 
5 brown solid (8.32 g, 52.2%). 

C. Preparation of 4-Ghloro-3-isobutyryl-8-methoxyquinoIine 
3-lsobutyryl-8-methoxy-4(1H)-quino!one (8.31 g, 0.034 mol) was heated under reflux in a mixture of 

phosphorus oxychloride (20 ml) and chloroform (30 ml) for 30 minutes. The mixture was evaporated and the 
10 residue was partitioned between dichloromethane and sodium hydrogen carbonate solution. The organic 
solution was washed with sodium hydrogen carbonate solution, water and brine, dried, filtered and evaporated 
to give 4-chloro-3-isobutyryI-8-methoxyquinoline as a brown oil (6.4 g, 7 Wo). 

D. Preparation of 3-isobutyryl-4-(2-methylphenylamino)-8-methoxyquinoIone 

15 3-isobutyryl-4-chIoro-8-methoxyquinoline (6.0 g, 0.022 mol) and o-toluidine (6 ml, 0.055 mol) were heated in 
1,4-dioxan (100 ml) for 45 minutes. The solvent was evaporated and the residue was dissolved in 
dichloromethane, washed with dilute hydrochloric acid, sodium hydrogen carbonate solution and brine. The 
solution was dried and evaporated to an oil, which was chromatographed (silica gel, dichloromethane) to 
afford a yellow oil. Trituration in ether gave yellow crystals of 3-isobutyryl-4-(2-methylphenylamino)-8-methoxy- 

20 quinoline (1.41 g, 18.3<Vo), m.p. 116-8°. 
C21H22N2O2 
Requires C 75.42, H 6.63, N 8.38 
Found C 75.41, H 6.48, N 8.39 

25 Example 9 

Preparation of 3-butyryl-4-(2-methoxyphenylamino)-8-methoxyquinoline 

3-Butyryl-4-chloro-8-methoxyquinoline (20.2 g, 0.077 mol) and o-anisidine (15 ml, 0.11 mol) were heated 
under reflux in 1,4-dioxan (150 ml) for 1 hour. The solvent was evaporated and the residue dissolved in 
30 dichloromethane and washed with dilute hydrochloric acid, sodium bicarbonate solution and brine. The 
solution was dried, filtered and evaporated to a yellow solid, which was triturated with ether to give 
3-butyryl-4-(2-methoxyphenylamino)-8-methoxyquinoline (18.55 g, 68.75%) m.p. 159-161°. 

C22H24N2O3. 0.05CH 2 Cl 2 
Requires C 71.29, H 6.28, N 7.90 
35 Found C 71.11, H 6.28, N 7.88 

Example 10 

Preparation of 3-butyryl-4-(4-methoxy-2-methylphenylamino)-8-methoxyquinoline 
40 3-Butyryl-4-chloro-8-methoxyquinoiine (5.0 g, 0.019 mol) and 4-methoxy-2-methylaniline (3.0 g, 0.022 mol) 
were heated under reflux in 1 ,4-dioxan (50 ml) for 30 minutes. The solvent was evaporated and the residue was 
dissolved in dichloromethane, washed with dilute hydrochloric acid, sodium bicarbonate solution, water and 
brine. The solution was dried and evaporated to an oil, which crystallised on standing. The crystals were 
triturated with ether and recrytallised from ethyl acetate to give 3-butyryl-4-(4- methoxy-2-methylpheny- 
45 lamino)-8-methoxyquinoline (2.4 g, 34.80/o), m.p. 161-3°. 
C22H24N2O3 
Requires C 72.50, H 6.64, N 7.69 
Found C 72.31, H 6.57, N 7.74 

50 Example 11 

Preparation of 3-butyryl-4-(2-methylphenylamino)-8-methylquinoline 

A. Preparation of ethyl 2-butyryl-3-(2-methylphenylamino)acrylate. 

55 A mixture of ethyl butyrylacetate (100 g, 0.63 mol), triethyl orthoformate (210 ml, 1.26 mol) and acetic 
anhydride (60 ml, 0.63 mol) was heated under reflux for 6 hours, then excess triethyl orthoformate evaporated 
in vacuo. 2-Methyl aniline (67 ml, 0.63 mol) was added to the residue, the mixture heated at reflux for 30 
minutes, then poured into petroleum ether. Filtration and washing gave ethyl 2-buty ry!-3-(2-m ethyl pheny- 
lamino)acrylate (67 g, 38%) as a mixture of E and Z isomers. The mother liquors were evaporated, taken up in 

60 ethyl acetate, washed with dilute hydrochloric acid, dried, evaporated and triturated with petroleum ether to 
give a further 57 g (33%) of ethyl 2-butyryl-3-(2-methylphenylamino)-acrylate. 

B. Preparation of 3-butyryl-8-methyl-4(1H)-quinolone. 

Ethyl 2-butyryl-3-(2-methylphenylammo)acrylate (66 g, 0.24 mol) was added in portions to boiling diphenyl 
65 ether (500 ml), then heated at reflux for 1.5 hours. After partial cooling, the mixture was poured into high boiling 
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petroleum ether. Filtration and washing with petroleum ether gave 3-butyiyl-8-methyl-4(1H)-quinolone (54 g) 
as a pale solid, which was used without further purification. 

C. Preparation of 3-butyryl-4-chloro-8-methylquinoline. 

3-ButyryI-8-methyl-4(1H)-quinolone (20 g) and phosphoryl chloride (80 ml) were heated under reflux for 46 5 
minutes. Excess phosphoryl chloride was evaporated in vacuo, the residue poured onto ice and neutralised 
with sodium hydrogen carbonate. Extraction with dichloromethane, drying and evaporation gave 3-butyryl- 
4-chloro~8-methylquinoline (20 g) as a brown oil, which solidified at -1 5° C but melted below room temperature. 
This was used without further purification. 

10 

D. Preparation of 3-butyryl-4-(2-methylphenylamino)-8-methylquinoline. 
3-Butyryl-4-chloro-8-methylquinoline (4.95 g, 20 mmoi), 2-methyianiline (4.27 ml, 40 mmol, and 

tetrahydrofuran (20 ml) were heated at reflux for 30 minutes, the solvent evaporated and the residue triturated 
with ethyl acetate/ethanol. The hydrochloride salt was filtered off, converted to free base and recrystallised 
from ethyl acetate/petroleum ether then from aqueous methanol, to give 3-butyryl-4-(2-methylpheny- 15 
lamino)-8-methylquinoline (1.3 g), m.p. 110-112°. 

Example 12 

Preparation of 3-butyryl-4-(2-methoxyphenylamino)-8-methylquinoline. 20 

3-Butyryl-4-chloro-8-methylquinoline (4.95 g, 20 mmol), 2-methoxyaniline (4.51 ml, 40 mmol) and 
tetrahydrofuran (20 ml) were stirred at room temperature overnight. The hydrochloride salt was filtered off, 
converted to free base and recrystallised from ethyl acetate/petroleum ether to give 3-butyryl-4-(2-methoxy- 
phenylamino)-8-methylquinoline (2.25 g), m.p. 135-137°. 

25 

Example 13 

Preparation of 3-butyryl-4-(4-methoxy-2-methylphenylamino)-8-methylquinoline. 

3~Butyryl-4-chloro-8-methylquinoline (4.95 g, 20 mmol), 4-methoxy-2-methylaniline (5.15 ml, 40 mmol) and 
1,4-dioxan (20 ml) were heated at reflux for 1 hour, the solvent evaporated, the residue taken up in 30 
dichloromethane, washed with aqueous sodium bicarbonate, dried and evaporated. Recrystallisation from 
methanol gave 3-butyryl-4-(4-methoxy-2-methylphenylamino)-8-methylquinoline (5.30 g), m.p. 114-115°. 

Example 14 

35 

Preparation of 3-butyryl-4-(2,4-dimethoxyphenylamino)-8-methylquinoline. 

3-Butyryl-4-chloro-8-methylquinoiine (2.48 g, 10 mmol), 2,4-dimethoxyaniline (3.06 g, 20 mmol) and 
1,4-dioxan (20 ml) were heated at reflux for 1.5 hours, the solvent evaporated, the residue taken up in 
dichloromethane, washed with aqueous sodium bicarbonate, dried and evaporated. Chromatography (silica 
gel, 10/0 methanol in chloroform), conversion to the hydrochloride salt and recrystallisation from aqueous 40 
methanol gave 3-butyry!-4-(2,4-dimethoxyphenylamino)-8-methylquinoline hydrochloride (2.10 g, 570/o), 
m.p. 190-192°. 

Example 15 

45 

Preparation of 3-butyryl-4-(2,5-dimethoxyphenylamino)-8-methylquinoline. 

3-Butyryl-4-chloro-8-methylquinoline (2.48 g, 10 mmol), 2,5-dimethoxyaniline (3.06 g, 20 mmol) and 
1,4-dioxan (10 ml) were stirred at room temperature overnight then heated at reflux for 30 minutes. The 
hydrochloride salt was filtered off, converted to free base and recrystallised from aqueous ethanol to give 
3-butyryl-4-(2,5-dimethoxyphenylamino)-8-methyIquinoline (1.07 g), m.p. 115-116°. 50 

C22H24N203 .0.1 H20 
Found C 72.20, H 6.69, N 7.67 
Requires C 72.15, H 6.66, N 7.65 

Example 16 55 

Preparation of 3-butyryl-4-(2-fluorophenylamino)-8-methylquinoline. 

3-ButyryI-4-chloro-8-methylquinoIine (2.48 g, 10 mmol), 2-fluoroaniline (1 .45 ml, 15 mmol) and 1 ,4-dioxan (10 
ml) were stirred at room temperature overnight then heated at reflux for 30 minutes. The hydrochloride salt 
was filtered off, converted to free base and recrystallised from aqueous ethanol to give 3-butyryl-4-(2-fluoro- 60 
phenylamino)-8-methylquinoiine (2.21 g), m.p. 109-111°. 

Example 17 

65 
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Preparation of 3-butyryl-4-(2-ethylphenylamino)-8-methylquinoIine. 

3-Butyryl-4-chloro-8-methylquinoline (2.48 g, 10 mmol), 2-ethylaniline (1.85 ml, 15 mmol) and 1 ,4-dioxan (10 
ml) were stirred at room temperature overnight then heated at reflux for 30 minutes. The solvent was 
evaporated, the residue converted to free base and recrystallised from aqueous ethanol to give 
5 3-butyryl-4-(2-ethylphenylamino)-8-methylquinoline (2.38 g), m.p. 117-119°, 

Example 18 

Preparation of 3-butyryl-4-(2,4-dichlorophenyIamino)-8-methylquinoline. 
10 3-Butyryl-4-chloro-8-methyIquinoline (2.48 g, 10 mmol), 2,4-dichioroaniline (2.43 g, 15 mmol) and 1.4-dioxan 
(10 ml) were stirred at room temperature overnight then heated at reflux for 30 minutes. The hydrochloride salt 
was filtered off, converted to free base, triturated with ethanol and recrystallised from ethyl acetate to give 
3-butyryl-4-(2,4-dichlorophenylamino)-8-methylquinoline (2.26 g), m.p. 169-170°. 

15 Example 19 

Preparation of 3-butyryl-4-(2 > 6-dimethylphenylamino)-8-methylquinoline. 

3-ButyryI-4-chloro-8-methylquinoIine (2.48 g, 10 mmol) and 2,6-dimethylaniline (1.85 ml, 15 mmol) in dioxan 
(10 ml) were heated at reflux for 30 minutes, then the solvent evaporated and the product converted to free 
20 base. Recrystallisation from aqueous ethanol gave 3-butyryl-4-(2 J 6-dimethylphenylamino)-8-methylquinoline, 
m.p. 100-101°. 

Example 20 

25 Preparation of 3-butyryl-4-(2-chlorophenylamino)-8-methylquinoline. 

3-Butyryl-4-chloro-8-methylquinoIine (2.48 g, 10 mmol) and 2-chloroaniline (1.6 ml, 15 mmol) in dioxan (10 
ml) were heated at reflux for 30 minutes, then allowed to cool. The product was filtered off, converted to free 
base, and recrystallised from methanol to give 3-butyryl-4-(2-chlorophenyIamino)-8-methylquinoline (1.53 g), 
m.p. 130-131°. 

30 

Example 21 

Preparation of 3-butyryl-4-(4-chloro-2-methylphenylamino)-8-methylquinoline 
3-Butyryl-4-chloro-8-methylquinoIine (1.24 g, 5 mmol) and 4-chIoro-2-methylaniIine (1.06 g, 7.5 mmol) in 
35 dioxan (5 ml) were heated at reflux for 30 minutes, then allowed to cool. The product was filtered off, converted 
to free base, and recrystallised from methanol, to give 3-butyryl-4-(4-chloro-2-methylphenylamino)-8-methyl- 
quinoline (0.73 g), m.p. 166-167°. 

Example 22 

40 

Preparation of 3-butyryl-4-(2-methoxy-5-methylphenylamino)-8-methylquinoline 

3-Butyryl-4-chloro-8-methylquinoline (1.77 g, 7.14 mmol) and 2-methoxy-5-methylaniline (1.47 g, 10.7 mmol) 
in dioxan (10 ml) were heated at reflux for 30 minutes, then evaporated and converted to free base. 
Recrystallisation from methanol and then from ethyl acetate/petroleum ether gave 3-butyryl-4-(2-methoxy- 
45 5-methylphenylamino)-8-methylquinoline (1.32 g), m.p. 136-138°. 

Example 23 

Preparation of 3-butyryl-4-(2-methylphenylamino)quinoline 

50 

A. Preparation of ethyl 2-butyryl-3-ethoxyacrylate 

A mixture of ethyl butyrylacetate (100 g, 0.63 mol), triethyl orthoformate (210 ml, 1.26 mol) and acetic 
anhydride (60 ml, 0.63 mol) was heated under reflux for 6 hours, then excess triethyl orthoformate evaporated 
in vacuo. The residue consisted mainly of ethyl 2-butyryl-3-ethoxyacrylate as a mixture of E and Z isomers, and 
55 was used without further purification. 

B. Preparation of ethyl 2-butyryl-3-(phenylamino)acrylate. 

A mixture of ethyl 2-butyryl-3-ethoxyacrylate (95 g, 0.4 mol) and aniline (36 ml, 0.4 mol) was heated at reflux 
for 30 minutes, then cooled, diluted with petroleum ether, and left to crystallise at -20° overnight. Filtration and 
60 washing gave ethyl 2-butyryl-3-(phenylamino)acrylate (72 g, 6O0/0) as a mixture of E and Z isomers. 

C. Preparation of 3-butyryl-4(1H)-quinoione. 

Ethyl 2-butyryl-3-(phenylamino)acrylate (70 g, 0.27 mol) was added in portions to boiling diphenyl ether (500 
ml), then heated at reflux for 1.5 hours. After partial cooling, the mixture was poured into high boiling 
65 petroleum ether. Filtration and washing with petroleum ether gave 3-butyryl-4(1H)-quinolone (47 g) as a pale 
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solid, which was used without further purification. 

D. Preparation of 3-butyryl-4-chioroquinoline. 

3-Butyryl-4(1 H)-quinolone (21 .5 g) and phosphoryl chloride (80 ml) were heated under reflux for 45 minutes. 
Excess phosphoryl chloride was evaporated in vacuo, the residue poured onto ice and neutralised with sodium 5 
hydrogen carbonate. Extraction with dichloromethane, drying and evaporation gave 3-butyryl-4-chloroqui- 
noiine (22 g) as a brown oil, which solidified on standing. This was used without further purification. 

E. Preparation of 3-butyryl-4-(2-methylphenylamino)quinoline. 

3-Butyryl-4-chioroquinoline (2.33 g, 10 mmol), 2-methylaniline (1.60 ml, 15 mmol) and dioxan (10 ml) were 10 
heated at reflux for 30 minutes, then allowed to cool. The hydrochloride salt was filtered off, converted to free 
base and recrystallised from aqueous ethanol to give 3-butyryl-4-(2-methylphenylamino)quinoline (1.80 g), 
m.p. 107-109°. 

Example 24 /5 

Preparation of 3-butyryl-4-(2-methoxyphenylamino)quinoline. 

3-Butyryl-4-chloro-8-methyiquinoline (2.33 g, 10 mmol), 2-methoxyaniline (1.69 ml, 15 mmol) and dioxan (10 
ml) were heated at reflux for 30 minutes, then allowed to cool. The hydrochloride salt was filtered off, converted 
to free base and recrystallised from ethanol to give 3-butyryi-4-(2-methoxy- phenylaminojquinoline (2.78 g), 20 
m.p. 167-168°. 

Example A 

A tablet for oral administration is prepared by combining 

25 



30 



35 



40 



EMI PA = 29 FR-1 HE = 70 Wl = 100 TI^TAB 

into a 9 mm tablet. 45 
Example B 

An injection for parenteral administration was prepared from the following 

Compound of Example 2 6.68%(w:v) 50 

1M citric acid 30o/o(v:v) 

sodium hydroxide (qs) to pH 3.2 

water for injection EP to 100 ml 

The compound of Example 2 was dissolved in the citric acid and the pH slowly adjusted to pH 3.2 with the 
sodium hydroxide solution. The solution was then made up to 100 ml with water, sterilised by filtration and 55 
sealed into appropriately sized ampoules and vials. 

Biological Data. 

(A) H+K+ ATPase Activity . 60 

The effects of a single high concentration (100 jiM) of a compound of structure (I) on K-stimulated ATPase 
activity in lyophilised gastric vesicles was determined. Preferred compounds of structure (I) were also tested 
over a range of concentrations to determine IC50 values. 

65 
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(i) Preparation of lyophilised gastric vesicles (H/K-ATPase) . 

Lyophilised gastric vesicles were prepared from pig fundic mucosa after the method of Keeling et al. 
(Biochem. Pharmacol., 34, 2967, 1985). 

5 (ii) K-t -stimulated ATPase activity . 

K+-stimuIated ATPase activity was determined at 37° C in the presence of the following : 10 mM Pipes/Tris 
buffer pH 7.0, 2 mM Mg'SQ*. 1 mM KCL, 2 mM Na2ATP and 3 [lq protein/ml lyophifised gastric vesicles. After 
incubation for 30 minutes, the inorganic phosphate hydrolysed from ATP was determined by the method of 
Yoda and Hokin (Biochem. Biophys. Res. Commun. 40, 880, 1970). 
10 Compounds of structure (I) were dissolved in dimethylsulphoxide which up to the highest concentration 
used had no effect on K+-stimulated ATPase activity. 

The effect of the highest concentration of each compound of structure (I) on the recovery of a standard 
amount of inorganic phosphate was also determined. 

15 (Hi) Results . 

The compounds of examples 1 to 4 and 6 to 10 gave IC50 values in the range of from 1.05 to 16 jiM. 

(B) Aminopyrine (AP) accumulation in intact gastric vesicles . 
The effects of a single high concentration (100 u,M) of a compound of structure (I) on AP accumulation in 
20 intact gastric vesicles was determined. Preferred compounds of structure (I) were also tested over a range of 
concentrations to determine IC50 values. 

(i) Preparation of intact gastric vesicles . 

Intact gastric vesicles were prepared from pig fundic mucosa after the method of Keeling et. al. (Biochem. 
25 Pharmacol., 34, 2967, 1985), except that material from the Ficoll/sucrose layer of the discontinuous density 
gradient was not recentrifuged and lyophilised, but was mixed with an equal volume of 6O0/0 sucrose and was 
stored at -70° C. 

(ii) AP accumulation . 

30 Test compound was incubated with intact gastric vesicles (25 \lq protein/ml) at room temperature in the 
presence of the following : 10 mM Pipes/Tris buffer pH 7.0, 2 mM MgSCU, 150 mM KCL, 9 uM valinomycin, 2 
mM Na2ATP, 0.1 mg/ml bovine serum albumin and 3 jiM [ 14 C] aminopyrine (110 mCi/mmole). After 30 minutes 
the amount of AP accumulation was determined by rapid filtration. 

Valinomycin was dissolved in methanol which was present in the assay at a concentration of 0.5%. 

35 Compounds of structure (1) were dissolved in dimethylsulphoxide which up to the highest concentration 
used had no effect on AP accumulation. 

(iii) Results . 

The compounds of the examples gave IC50 values in the range of from 0.04 to 7.56 u.M. 

40 

C. Rat: Lumen perfused stomach (pentagastrin stimulated gastric acid secretion). 

Using a modifidation of the procedure described by Ghosh and Schild (Br. J. Pharmacology, 13, 54, 1958), 
the compounds of Examples 2 to 4, 7 to 10 were found on i.v. administration to cause an inhibition of 
pentagastrin stimulated gastric acid secretion of between 42 and 830/0 at 10 jimol/kg. 
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Claims 

50 1 . A compound of structure (I) : 
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R 1 is hydrogen, Ci-ealkyl, Ci-6alkoxylCi-6alkyl, C3-6cycloalkyl, C3-6cycloaikylCi-ealkyl, phenyl, phe- 
nylCi-ealkyl, the phenyl groups being optionally substituted; 

R 2 is Ci-ealkyl, C3-6cycloalkyl, C3-6cycloalkyl-Ci-ealky!, phenyl, phenylCi-eaikyl or phenyl substituted by 
1-3 radicals selected from Ci-ealkyl, Ci-ealkoxy, amino, Ci-ealkylthio, halogen, cyano, hydroxy, 
carbamoyl, carboxy, Ci -ealkanoyl, trif luoromethyl and nitro ; 

R 3 is Ci-ealkyl, phenyl, Ci-ealkoxy, Ci-ealkylthio, Ci -ealkanoyl, amino, Ci-ealkylamino, di-Ci-ealkylamino, 
halogen, trifluoromethyl or cyano; and 

nisO, 1 or 2, 

or a pharmaceutical^ acceptable salt thereof. 

2. A compound according to claim 1 in which R 2 is a substituted phenyl group. 

3. A compound according to claim 2 in which R 2 is a phenyl group substituted by a single substituent. 

4. A compound according to claim 3 in which R 2 is a phenyl group substituted by a single substituent in 
the2-position. 

5. A compound according to claim 4 in which n is 1 and R 3 is a Ci-ealkyl or Ci-ealkoxy group. 

6. A compound according to claim 5 in which the group R 3 is in the 8-position. 

7. A compound according to claim 6 which is 
3-acetyl-4-(2-methylphenylamino)-8-methoxyquinoline or 
3-butyryl-4-(2-methylphenyIamino)-8-methoxyquinoline 
3-hexanoyl-4-(2-methylphenylamino)-8-methoxyquinoline 
3-cycIohexylcarbonyI-4~(2-methylphenylamino)-8-methoxyquinoline 
3-benzoyl-4-(2-methoxyphenylamino)-8-methoxyquinoline 
3-benzoyl-4-(2-methylphenylamino)-8-methoxyquinoline 
3-methoxyacetyl-4-(2~methylphenylamino)-8-methoxyquinoline 
3-isobutyryl-4-(2-methylphenylamino)-8-methoxyquinoiine 
3~butyryl-4-(2-methoxyphenylamino)-8-methoxyquinoline 
3-butyryl-4-(4-methoxy-2-methylphenylamino)-8-methoxyquinoline 
3-butyryl-4-(2-methylphenylamino)-8-methylquinoline 
3-butyryl-4-(2-methoxyphenylamino)-8-methylquinoline 
3-butyryI-4-(4-methoxy-2-methylphenylamino)-8-methylquinoline 
3-butyryl-4-(2,4-dimethoxyphenylamino)-8-methylquinoline 

8. A pharmaceutical composition comprising a compound according to any one of claims 1 to 6 and a 
pharmaceutical^ acceptable carrier. 

9. A compound according to any one of claims 1 to 6 for use in therapy. 

10. A compound according to any one of claims 1 to 6 for use in the inhibition of gastric acid secretion. 

1 1 . A process for the preparation of a compound according to claim 1 which comprises 

(a) reaction of a compound of structure (II) and a compound of structure (III) : 




(II) 



R 2 NKL 



(III) 



in which R 1 , R 2 , R 3 and n are as described for structure (I) and X is a group displaceable by an amine; 

(b) for compounds of structure (I) in which R 2 is Ci-6alkyl, C3-ecycloalkyl, C3-ecycloalkylCi-ealkyl 
or phenylCi -6alkyl reaction of a compound of structure (IV) with a compound of structure (V) 
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in which R 1 , R 3 and n are as described for structure (I); R2' is Ci-ealkyI, C3-6cycloalkyl, 
C3-6cycloalkylCi -6alkyl or phenylCi -6alkyl and X 1 is a leaving group ; 
(c) reduction of a compound of structure (V!) 




(VI) 



in which R 1 , R 2 R 3 and n are as described for structure (I); and R 4 is hydrogen or a nitrogen 
protecting group; 

(d) for compounds of structure (I) in which R 1 is Ca-ealkyI, C3-6cycloalky!Ci-6aikyl or optionaily 
substituted phenyl Ci-6alkyl, alkylation of a compound of structure (VII) 



OH 




(VII) 



in which R 2 , R 3 and n are as described for structure (I) and R 4 is hydrogen or a protecting group; 
(e) oxidation of a compound of structure (VIII) 




(VIII) 



in which R 1 , R 2 , R 3 and n are as described for structure (I), and R 4 is hydrogen or a nitrogen 
protecting group; 

and thereafter if desired, 
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° removing any protecting groups; 

° converting a group R 1 into another group R 1 ; 

0 forming a pharmaceutically acceptable salt. 

Claims for the following Contracting States : AT, GR and ES. 

1 . A process for the preparation of a compound of structure (I) 




in which 

R 1 is hydrogen, Ci-eaikyl, Ci-ealkoxylCi-eaikyi, C3-6cycloalkyl, C3-6cycloalkylCi-6alkyl, phenyl, phe- 
ny!Ci-6alkyl, the phenyl groups being optionally substituted; 

R 2 is Ci-6alkyl, C3-6cycloalkyi, C3-6 cycloalkyl-Ci-ealkyl, phenyl, phenylCi-eaikyl or phenyl substituted by 
1-3 radicals selected from Ci-ealkyl, Ci-ealkoxy, amino, Ci-ealkylthio, halogen, cyano, hydroxy, 
carbamoyl, carboxy, C1 -eatkanoyi, trif luoromethyl and nitro ; 

R 3 is Ci-ealkyi, phenyl, Ci-6alkoxy, Ci-ealkylthio, Ci-ealkanoyl, amino, Ci-ealkylamino, di-Ci-6alkyIamino, 
halogen, trif luoromethyl or cyano; and 

n is 0,1 or 2, 

or a pharmaceutically acceptable salt thereof, 
which comprises 

(a) reaction of a compound of structure (II) and a compound of structure (III) 



R 2 NH 2 (III) 



in which R 1 , R 2 , R 3 and n are as described for structure (I) and X is a group dispiaceabie by an amine: 
(b) for compounds of structure (I) in which R 2 is Ci-ealkyl, C3-6cycloalkyI, C3-6cycloalkylCi-6alkyl 
or phenylC-i-ealky! reaction of a compound of structure (IV) with a compound of structure (V) 



X O 




(II) 
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NH. 




N 



(H 3 ) 



n 



R J 



(IV) 



2 1 1 
R X 1 



(V) 



in which R 1 , R 3 and n are as described for structure (I); R2' is Ci-6alkyl, C3-6cycloalkyl, 
C3-6cycIoaikylCi-6alkyl or phenylCi-6alkyl and X 1 is a leaving group; 
(c) reduction of a compound of structure (VI) 



R 2 NR 4 




(VI) 



in which R 1 , R 2 , R 3 and n are as described for structure (I); and R 4 is hydrogen or a nitrogen 
protecting group; 

(d) for compounds of structure (I) in which R 1 is Ca-ealkyl, C3-6cycloalkylCi-6aIkyI or optionally 
substituted phenyl Ci-6alkyl, alkylation of a compound of structure (VII) 




(VII) 



in which R 2 , R 3 and n are as described for structure (I) and R 4 is hydrogen or a protecting group; 
(e) oxidation of a compound of structure (VIII) 




(VIII) 



in which R 1 , R 2 R 3 and n are as described for structure (I), and R 4 is hydrogen or a nitrogen 
protecting group; 

and thereafter if desired, 
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° removing any protecting groups; 

° converting a group R 1 into another group R 1 ; 

° forming a pharmaceutically acceptable salt. 

2. A process according to claim 1 in which R 2 is a substituted phenyl group. 

3. A process according to claim 2 in which R 2 is a phenyl group substituted by a single substituent in 
the 2-position. 

4. A process according to claim 3 in which n is 1 and R 3 is a Ci-salkyI or Ci-ealkoxy group. 

5. A process according to claim 4 in which the compound of structure (I) is 

3-acetyI-4-(2-methylphenylamino)-8-methoxyquinolineor 

3-butyryl-4-(2-methylphenylamino)-8-methoxyquinoline 

3-hexanoyl-4-(2-methylphenylamino)-8-methoxyquinoline 

3-cycIohexylcarbonyl-4-(2-methylphenylamino)-8-methoxyquinoline 

3-benzoyl-4-(2-methoxyphenylamino)~8-methoxyquinoline 

3-benzoyl-4-(2-methylphenylamino)~8-methoxyquinoline 

3-methoxyacetyI-4-(2-methylphenylamino)-8-methoxyquinoline 

3-isobutyryl-4-(2-methylphenylamino)-8-methoxyquinoIine 

3-butyryI-4-(2-methoxyphenylamino)-8-methoxyquinoline 

3-butyryl-4-(4-methoxy-2-methylphenylamino)-8-methoxyquinoline 

3-butyryl-4-(2-methylphenylamino)-8-methylquinoline 

3-butyryl~4-(2-methoxyphenylamino)-8-methylquinoline 

3~butyryl-4-(4-nnethoxy-2-methylphenylamino)-8-methyIquinoline 

3-butyryl-4-(2,4~dimethoxyphenylamino)-8-methylquinoline 

6. A process for preparing a pharmaceutical composition which comprises bringing into association a 
compound of structure (I) as described in claim 1 and a pharmaceutical carrier. 

7. A process according to claim 6 in which the compound of structure (I) is 

3-acetyl-4-(2-methylphenylamino)-8-methoxyquinoline or 

3-butyryl-4-(2-methylphenylamino)-8-methoxyquinoline 

3-hexanoyl-4-(2-methylphenylamino)-8-methoxyquinoline 

3-cyclohexylcarbonyl-4-(2-methylphenylamino)-8-methoxyquinoline 

3-benzoyi-4-(2-methoxyphenylamino)-8-methoxyquinoline 

3-benzoyI-4-(2-methylphenylamino)-8-methoxyquinoline 

3-methoxyacetyl-4-(2-methylphenylamino)-8-methoxyquinoline 

3-isobutyryl-4-(2-methylphenylamino)-8-methoxyquinoline 

3-butyryl-4-(2-methoxyphenylamino)-8-methoxyquinoIine 

3-butyryl-4-(4-methoxy-2-methylphenylamino)-8-methoxyquinoline 

3-butyryI-4-(2-methylphenylamino)-8-methylquinoline 

3-butyryl-4-(2-methoxyphenylamino)-8-methylquinoline 

3-butyryi-4-(4-methoxy-2-methylphenylamino)-8-methylquinoline 

3-butyryl-4-(2,4-dimethoxyphenylamino)-8-methylquinoline 
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